
[Proc. Rot. Soc. Victoria 34 (N.S.), Pt. II., 1922.]

Art. XIX.

—

Further Researches into the Serological

Diagnosis of Contagious Pleui-o-Fneumonia of Cattle*

By G. G. HESLOP, D.S.O., D.V.Sc, D.V.H.

(Walter and Eliza Hall Fellow).

(Communicated by Professor H. A. Woodruff.)

[Read 18th December, 1921.]

Introduction.

In a former publication by the writer on the Serological Diag-

nosis of Contagious Pleuro-pneumonia of Cattle (l),-*- a descrip-

tion was given of research work carried out at the Veterinary

^Research Institute, Melbourne University, under the terms of

the Walter and Eliza Hall Research Fellowship in Veterinary

Science. The main object of the research was to endeavour to

elaborate a sero-diagnostic method for the detection of Con-

tagious Pleuro-pneumonia in affected cattle.

Agglutination tests, using both the macroscopic and micro-

scopic methods of testing for agglutinins, were tried, but failed

to reveal the presence of agglutinins in the sera of animals

naturally aflFected with contagious pleuro-pneumonia.

Agglutinins however were demonstrated macroscopically in

the serum of an experimental animal (calf) which had been

.injected subcutaneously in the tail with active pleuro-pneumonia

virus, and which subsequently received two further injections

subcutaneously behind the shoulders at intervals of 10 to 12

days; one injection being of pleuro-pneumonia virus, the other

of pure culture.^ Agglutination tests, using the microscopic

method with dark ground illumination, were not carried out,

and it has been considered desirable to carry out further exam-

inations of culture and various test sera under the microscope

with dark ground illumination so as to determine whether, by

using that method, the presence of agglutinins could be detected

in the sera of naturally affected cattle.

(* Being the Final contribution in a Thesis approved for the degree of Doctor of Veterinary

rScience in the University of Melbourne.)

1. Reference is made by number to " Literature Cited," p. 195.

2. Loc. cit.. p. 177.
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Complement fixation tests were carried out, and a description,

was given of a complement fixation test which has been applied

for the diagnosis of contagious pleuro-pneumonia in cattle. The

technique of this test, however, is considered to be too intricate

and laborious to allow of its adoption as a routine diagnostic

method. Further, it was found that the test was only appro-

ximately accurate in its results, for, on testing the sera of 63

different animals (cattle) a positive result was obtained with the

serum of one animal which, on subsequent post-mortem examina-

tion, showed no lesions of contagious pleuro-pneumonia in the

lungs. Two other animals gave reactions which could not be

definitely interpreted either as negative or positive. On sub-

mitting these two animals to post mortem examination, no lesions

of contagious pleuro-pneumonia were discovered.

The results of the tests of these 63 serum samples can be-

conveniently tabulated as follow :

—

Number of serum samples tested—63

Gave positive reaction to test and showed lesions of C.P.P.

on P.M. ...... 13

Gave positive reaction to test and showed no lesions of

C.P.P. on P.M. ..... 1

Gave neg^ative reaction to test and showed lesions of

C.P.P. on P.M.

Gave negative reaction to test and showed no lesions of

C.P.P. on P.M. 47

Gave border line reaction to test and showed lesions of

C.P.P. on P.M. .....
Gave border line reaction to test and showed no lesions of

C.P.P. on P.M. ..... 2

At first sight this tabulation appears to show that the test:

has been fairly accurate in differentiating between animals which

were and which were not affected with contagious pleuro-pneu-

monia, but if the figures are analysed carefully, it is found that

the percentage of error is an unduly large one. Sixty-three-

serum samples were tested, and of the reactions obtained, 60

were verified by the post-mortem findings, while the other three

were not. In a total of 50 negative sera tested, 47 reacted nega-

tively, and three gave reactions which were not negative, an error

of 6 per cent. Fourteen serum samples gave positive reactions;

13 of these were verified by the post-mortem findings, one was
not; an error of approximately 7.14 per cent. If we add to these
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.14 positive reactions the two " doubtful " reacting sera, we have

.a total error of three in 16, or 18.75 per cent., which is a very

liigh percentage of error in a diagnostic test.

As it could not be claimed that the complement fixation test

described was sufficiently accurate to warrant its general appli-

•cation as a diagnostic method for contagious pleuro-pneumonia,

further research work was considered desirable in order to ascer-

tain

—

1. Whether the test could be rendered more accurate in

its results.

2. Whether the technique for the test could be simplified

without reducing the accuracy of the reaction.

3. Whether certain extracts of tissue and of culture pos-

sessed greater value as antigens for the test than the

antigen previously used.

The present paper deals with this further research work which

lias been carried out in the laboratories of the Veterinary Re-

search Institute during the current year. I desire to express

my grateful appreciation and thanks to Dr. S. S. Cameron, Direc-

tor of x\griculture, Victoria ; Professor H. A. Woodruff, Director

of the Veterinary Research Institute, Melbourne University;

W. A. N. Robertson, Esq., B.V.Sc, Chief Veterinary Officer,

Department of Agriculture, Victoria; Dr. L. B. Bull, Deputy

Director South Australian Laboratory of Pathology and Bac-

teriology; Dr. W. J. Penfold, Director of the Commonwealth
Serum Laboratories; and the Staff of the Live Stock Division,

Department of Agriculture, Victoria, for the assistance they

liave rendered me during the course of this research.

Fermentation Reactions of the Organism or

Contagious Pleuro-Pneumonia.

With reference to the fermentation reactions of the organism

of contagious pleuro-pneumonia, previous work had shown that

the organism would grow in Martin's broth plus ox serum to

which either saccharose, glucose, maltose, or lactose had been

added, but would not grow in similar media to which the alcohol

tierivatives mannite and dulcite had been added. ^ As the man-
nite and dulcite used was laboratory stock several years old it

was decided to repeat the experiment, using new samples of

mannite and dulcite.

3. Loc. cit., p. 170.
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Experiments have accordingly been made with mannite and

•dulcite (Gurr), using adequate controls, and it has been found

that growth of the organism occurs in both mannite and dulcite

Martin's broth, but no acid or gas is developed in the medium

as a result of the growth which takes place. Andrade's indicator

has been used as the indicator for the experiments. The mannite

and dulcite were added to the broth media in the proportion of

2 per cent, in each case. Growth was apparent in from four to

iive days after incubation at 37° C.

The fermentation reactions of the organism of contagious

pleuro-pneumonia are therefore as follow:

—

Sa(icharose Glucose Maltose Lactose Mannite Dulcite

Acid -_.++- + ._-_._
Gas - - - - ._._._._

(jJrowth takes place with each reagent.

+ = Acid. + + = Stron<^ly acid. - = No reaction.

Complement Fixation.

Attempts have been made to simplify the technique for the

•complement fixation test, but it has been found that with each

attempted modification of the technique already laid down fur-

ther inaccuracies have occurred in the results. As a result of

the further experiments carried out it is now apparent that the

best results with the complement fixation test are obtained when
the technique set out in detail in the writer's previous article is

carefully followed.

Various new preparations have been tested as antigens for

the complement fixation test. Certain of the preparations tested

have shown some ability to fix complement in the presence of a

positive serum, while with others no visible fixation of comple-

ment has occurred at all. In all cases the new preparations tested

liave been proved to be inferior in antigenic value to the alcoholic

ex.tract of subepidermal tumour tissue used in the experiments

reported fully in the writer's previous article.

The new preparations tested as antigens were as follow :

—

Antigen i.—An alcoholic extract of the dried residue after

rapid evaporation of a seven days' old culture of the organism

of contagious pleuro-pneumonia in Martin's broth ox serum.

On testing, this extract was found to possess no demonstrable

antigenic value.
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Antigen 2.—An alcoholic extract of three months' old culture

of the organism of contagious pleuro-pneumonia in Martin's

broth horse serum. On testing, this extract was found to possess

no demonstrable antigenic value.

Antigen j.—An alcoholic extract of normal ox heart muscle.

On testing, this extract was found to possess no demonstrable

antigenic value.

Antigen ^.—An alcoholic extract of guinea-pig's heart muscle.

On testing, this extract was found to possess only slight antigenic

value. No fixation of complement occurred with known negative

sera, while, with known positive sera, in three out of ten samples

tested there was slight inhibition of haemolysis. The remaining

seven positive samples gave negative reactions.

Antigen 5.—An alcoholic extract of diseased lung taken from

an active case of contagious pleuro-pneumonia. On testing, this

extract was found to possess no demonstrable antigenic value.

Antigen 6.—An alcoholic extract of fresh sub-epidermal

tumour tissue removed from behind the shoulder of calf 10

after an experimental subcutaneous inoculation of pure virus

in that region. On testing, this extract was found to possess

a fairly high antigenic value. No fixation of complement oc-

curred when it was tested with 10 different samples of known
negative sera, while with 10 different samples of known positive

sera, nine showed fixation of complement varying from partial

to complete fixation, the other known positive serum reacted

negatively. This extract was unsatisfactory in that it was highly

anti-complementary in any quantity tested of a 1 in 10 dilution

with saline. Even in a 1 in 20 dilution it was anticomplementary

excepting in the smallest amounts. 0.05 c.c. of 1 in 20 dilution

was the unit used for the tests already referred to.

Antigen 7.—An alcoholic extract of the dried residue of eva-

porated culture (Antigen 1), to which was added 0.4 per cent,

chlosterin.

Antigen 8.—An alcoholic extract of three months* old culture

in Martin's broth horse serum (Antigen 2) to which was added

0.4 per cent, chlosterin.

Antigen p.—An alcoholic extract of ox heart muscle (Antigen

3) to which was added 0.4 per cent, chlosterin.

Antigen 10.—An alcoholic extract of guinea-pig's heart muscle

(Antigen 4) to which was added 0.4 per cent, chlosterin.
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Antigen ii.—An alcoholic extract of fresh subepidermal

tumour tissue from experimental Calf 10 (Antigen 6) to which

was added 0.4 per cent, chlosterin.

Antigen I2.—An alcoholic extract of dried subepidermal

tumour tissue from Calf 10, to which was added 0.4 per cent,

chlosterin.

The chlosterin used in the preparation of Antigens 7, 8, 9, 10^

11 and 12 was a sample freshly prepared in the Physiological

laboratories of the Melbourne University. The extracts to which

chlosterin was added were found to be so highly anticomplemen-

tary that they were useless for testing purposes. Antigens 11

and 12 were again made up, but with only half the quantity of

chlosterin added, i.e., 0.2 per cent. They were found on testing

to be still too anticomplementary for use in a complement fixa-

tion test.

Agglutination Tests.

A number of blood samples were obtained from animals which

were found to be infected with contagious pleuro-pneumonia at

the time of slaughter and post-mortem examination. Blood

samples were also obtained from a number of animals who were

known not to be affected, or to have been in contact with the

disease. In this manner a large number of *' known positive
'^

and " known negative " serum samples have been acquired, and

these sera have been used as test sera in the agglutination tests.

Microscopic Agglutination.

Agglutination tests with known positive and known negative

sera, using the microscopic method with dark ground illumina-

tion, have been carried out with very unsatisfactory results. With
a known positive serum, agglutination can be observed invari-

ably in a dilution of 1 in 20 in about three and a-half hours

after mixing. Unfortunately, however, the majority of knowni

negative sera tested also showed agglutination in the same dilu-

tion in the same time. In dilutions of 1 in 30, only five out of

eight positive sera tested showed agglutination, while two out of

8 negative sera tested also showed agglutination in the same
dilution. In dilutions of 1 in 35, two positive sera out of eight

tested showed agglutination, while none of the eight negative sera

tested showed agglutination in that dilution. No serum, either

positive or negative, showed agglutination in a dilution of 1

in 40.
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It is worthy of note that the positive sera which showed agglu-

tination in three and a-half hours in dilutions of 1 in 30, and

1 in 35, were sera taken from animals affected with the disease

in an acute form.

The results of agglutination tests under the microscope with

dark ground illumination can be conveniently tabulated as

follow :

—

Dilutions.

Number of Cases showing Agglutination in any degree.

1 in 6 1 ill 10 1 in 15 1 in 20 1 in 25 1 in 30 1 in 35 1 in 40

Xnown positive sera -8-8-8-8-7-5-2-0
(total tested= 8)

Known negative sera -8-8-7-6 3-2-0-0
(total tested = 8)

No recognisable agglutination takes place under the micro-

scope at room temperature until at least one hour after the mix-

ture of culture and serum has been made. The agglutination is

apparently completed in approximately three and a-half hours

after mixing, and the results tabulated above were obtained from

readings made three and a-half hours after the mixture of cul-

ture and serum had been made.

The cultures used in these tests had been grown in Martin's

l)roth ox serum (Reaction PH=8.4 approximately), and sub-

•cultured every seven to eight days until the eighteenth to

twentieth subculture stages had been reached. Each subculture

at the time it was used in a test was from six to eight days old.

A live culture was used in each case.

There is a considerable amount of technical difficulty in the

-conduct of microscopic agglutination tests in which dark ground

illumination is an essential factor. The fact that the organism

of contagious pleuro-pneumonia is of such minute size adds to

the difficulty of successfully carrying out such tests.

Altogether the results of these microscopic agglutination tests

are disappointing in that they do not offer a solution of the

problem of diagnosing the disease in the living animal. They
are of very great interest, however, in that they furnish the first

instance in which agglutinins have been demonstrated to occur

in the sera of animals naturally infected with contagious pleuro-

pneumonia.



Contagious Pleuro-Pneumonia of Cattle. 187

Macroscopic Agglutination.

The results of a considerable amount of work on the macro-

scopic agglutination test for contagious pleuro-pneumonia have

already been published by the writer, who was able to demon-

strate the presence of agglutinins in the serum of a hyper-immun-

ised calf (Calf 1), but could not demonstrate them in the sera

of animals infected with contagious pleuro-pneumonia naturally

.acquired. Calf 1 had reacted to a primary subcutaneous inocu-

lation of active pleuro-pneumonia virus in the tail, and subse-

quently received two further subcutaneous inoculations of viru-

lent material (one of active pleuro-pneumonia virus, the other

•of pure culture) behind the shoulders at intervals of 10 to 12

days. Serum from Calf 1 in dilutions up to 1 in 70 caused

macroscopic agglutination of a culture of the organism of con-

tagious pleuro-pneumonia, while the sera of non-immunised

animals used as controls had no agglutining effect upon a similar

-quantity of the same culture.^

The presence of agglutinins in the sera of hyper-immunised

bovines has been confirmed by Titze and Seelemann, (2) who
have recently published the results of their experiments in which

they were able to demonstrate the presence of specific agglutinins

in the serum of a hyper-immunised heifer and of a hyper-im-

munised bull.

While specific agglutinins can be demonstrated in the sera of

hyper-immunised cattle, all attempts by the writer to demon-

strate the presence of agglutinins in the sera of animals natur-

ally infected with contagious pleuro-pneumonia have, until re-

cently, been unsuccessful ; the conclusion arrived at by the writer

in his previous publication being as follows:

—

" Agglutinins could not be demonstrated, in the sera taken

from bovines known to be affected with contagious pleuro-

pneumonia, by the usual macroscopic and microscopic methods

of testing for agglutinins. Therefore an agglutination test ap-

parently has no value as a means of differentiating between

animals which are, and which are not, affected with the

disease."^''

4. Loc. cit., p. 183.

5. Loc. cit., p. 209.

9a
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This conclusion has now to be considerably modified and

amended when viewed in the light of the results obtained in the

further experiments carried out during the present year.

If a first or second subculture of the organism of contagious^

pleuro-pneumonia is used in an agglutination test with the serum

of an animal known to be affected with contagious pleuro-pneu-

monia, agglutination of the culture cannot be observed macro-

scopically at any time up to 40 hours after mixing the culture

and serum together. This fact has been repeatedly established

by experiments conducted by the writer, and it was upon the

results of those experiments that the above quoted conclusion,

was arrived at. Further experimentation has demonstrated, how-

ever, that agglutination of a culture of the organism of con-

tagious pleuro-pneumonia by such a serum will occur, provided

the culture used is an old laboratory strain which has been sub-

jected to repeated cultivation through several generations of sub-

cultures, the subcultures being made at intervals of from six to

eight days.

If, for instance, an eighteenth or twentieth subculture, six to

eight days old, is taken, and to it is added various dilutions

of a known positive serum, agglutination and sedimentation of

the culture will occur, and the supernatent fluid will lose its

opalescence and become clear. In the lower dilutions agglu-

tination can also be observed with the same culture and a known.

negative serum, but, while agglutination takes place with a knowa
positive serum in a dilution as high as 1 in 400, which dilution

contains only 0.005 c.c. of pure serum, no dilution of a known
negative serum higher than 1 in 80, which dilution contains 0.025

c.c. of pure serum, has been found capable of producing agglu-

tination of the same amount of culture. Thus there is a con-

siderable difference in the end point values of positive and nega-

tive sera respectively, the difference being sufficiently great tO'

preclude any possibility of errors in reading and recording the

results of the reactions.

The agglutination reaction in contagious pleuro-pneumonia

proceeds slowly at incubator temperature, and apparently it is

complete only after 48 hours in the incubator at 37°C. After

24 hours' incubation little, if any, agglutination is apparent with

any dilution from 1 in 20 upwards of a known positive serum'

taken from an acute case of contagious pleuro-pneumonia,

whereas after 48 hours, marked agglutination can usually be

observed in a dilution of 1 in 400 or even higher.
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Attempts to expedite the reaction by heating the tubes in a

water bath at various temperatures between 45 °C. and 55 °C.

have not been successful, and the reactions obtained after incu-

bation at such temperatures have not been so satisfactory, even

at the end of 48 hours, as the reactions obtained with the same

sera heated at 37° C. Incubation for 48 hours at room tempera-

ture does not give as satisfactory results as incubation for 48

hours at 37°C.

To prevent the growth of contaminating micro-organisms in

the tubes during the 48 hours' incubation period required for

the test, carbol saline solution was used as the diluting fluid.

This solution, which consists of 0.5 per cent, carbolic acid in 0.9

per cent, saline solution, has been found to be effective for the

purpose intended, while at the same time it does not appear to

exert any unfavourable action in the test.

The cultures used in these macroscopic agglutination tests

were cultures of the organism of contagious pleuro-pneumonia,

grown in Martin's broth ox serum. ^ (Reaction PH=8.4 approxi-

mately), and subcultured every 7-8 days, until at least the

eighteenth subculture stage had been reached. Each subculture

at the time it was used in a test was from six to eight days old.

In each test the culture used was a live culture which showed

a uniform though faint opalescence.

One c.c. of culture (which quantity was taken as the standard

amount) was measured into each of a series of agglutination

tubes. To each tube there was added a graded quantity of serum

diluted with carbol saline so that the combined amounts of serum

and carbol saline in each tube was equal to the amount of culture

contained in the same tube. Each tube therefore contained 2

c.c.s. of fluid.

In this manner, serum dilutions of 1 in 20, 1 in 40, 1 in 80,

1 in 100, 1 in 133, 1 in 200, and 1 in 400 were prepared and tested.

The following table will explain the method of setting up the

test :—

Tube. Culture. Saline. Serum. Contents. Dilution,
1 Ic.c. •9 •1 2c.c. 1 in 20
2 - Ic.c. •95 •05 2c.c. 1 in 40
2 Ic.c. •975 •025 2c.c. 1 in 80
4 Ic.c. •98 - ^02 2c.c. 1 in 100
5 - Ic.c. •985 •015 2c.c. 1 in 133
6 - Ic.c. •99 •01 2c.c. 1 in 200
7 . Ic.c. •995 •005 2c.c. 1 in 400

*8 .
—

.
1-9 •1 2c.c.

*9 Ice. Ic.c. — - 2c.c. —
6. Martin's peptone broth to which has been added 7.5 per cent, fresh un-

heated ox serum sterilised by filtration.
* Controls.



190 0. G. Heslop:

Twenty-three different sera obtained from animals affected

with pulmonary lesions of contagious pleuro-pneumonia, the

presence of the disease being verified by post-mortem examina-

tion at the time that the blood samples were taken, have been

submitted to agglutination tests set up in the above manner, and

in each instance marked agglutination has been the result.

On comparing the results of the agglutination tests of these

23 positive sera with the post-mortem findings of the animals

supplying them, it has been found that the more acute cases of

contagious pleuro-pneumonia yield a serum which has a higher

agglutination titre than that from cases in which the disease has

become chronic and where encapsulation of the lung lesion has

taken place more or less completely. Even in these latter chronic

cases, in no instance in this series of tests had there been failure

to produce agglutination in dilutions of 1 in 133. In the more

acute cases, with one exception, agglutination occurred in dilu-

tions of 1 in 400, while in two such cases agglutination occurred

in dilutions of 1 in 750. The one exception referred to above was
Number 143, the serum of an animal affected with the disease

in an acute form, but which serum had a final agglutination titre

of 1 in 133 only. It would therefore appear that a serum with

a high agglutination titre points to an acute infection, but, in view

of the one exception quoted above this cannot be stated as an in-

variable fact, but only as a general rule.

In addition to the agglutination tests of 23 different known
positive sera, tests have been made with 18 different sera ob-

tained from animals which were found on post-mortem exam-

ination to be free from lesions of contagious pleuro-pneumonia.

These known negative sera all showed agglutination in dilutions

of 1 in 20. Thirteen of them showed agglutination in dilutions

of 1 in 40, while five of them showed slight agglutination in

dilutions of 1 in 80. None of them showed any recognisable

agglutination in dilutions of 1 in 100.

A complete list of the sera tested and a table of the reactions

obtained with each is appended, together with an indication of

the post mortem findings on slaughter of the animals supplying

the test sera.
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Compared with the complement fixation test in contagious

pleuro-pneumonia, the agglutination test appears to possess a

reliability and accuracy in reaction which is at least equal to, if

not greater, than that of complement fixation.

Agglutination reactions are not affected by the presence of

•conglutinin in bovine sera, whereas that same substance is always

liable to affect the result of complement fixation reactions, and

may be responsible for a large number of false reactions.

To prevent the action of conglutinin interfering with the ac-

curacy of the complement fixation test, an exceedingly intricate

and laborious technique has to be followed in each detail by the

operator. In these successive manipulations the possibility of

personal error on the part of the operator is very largely in-

>creased. By reason of its simpler technique the agglutination

test is not so liable to errors on the part of the worker.

So far as it has been tested, the agglutination reaction in con-

tagious pleuro-pneumonia appears to provide us with a simple

.means for determining the presence of the disease, at least in

the acute form, in the living animal. Although the number of

positive sera tested is not very large, being only 18 from animals

in which the disease was acute, and five from animals in which

the disease was chronic, it would appear that the possibility of

error in acute cases of the disease is not very great owing to

,the well marked differences in the end point values of sera taken

from acute cases, and those taken from animals free from the

disease. In the case of animals in which the disease is chronic,

diagnosis by means of the agglutination test does not appear to

be so certain, although there is still a fairly wide difference in

the end point values of such sera when compared with the values

of known negative sera.

Application of the test to a large number of cases showing

chronic lesions is necessary to justify any firm conclusions on
this point.

Specificity of the Complement Fixation and Agglu-
tination Reactions in Contagious Pleuro-Pneumonia.

Since the publication of the results of the examination of 63

different serum samples for complement fixation and the sub-

sequent post-mortem findings when the animals were slaugh-

tered, experiments have been conducted to ascertain whether,

when a positive complement fixation result is obtained, the reac-
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tion has been induced solely by the fact that the animal is affected

with contagious pleuro-pneumonia. In one of the eases quoted

a positive complement fixation result was obtained, but no lesions

of the disease could be discovered in the lungs when the animal

supplying the test serum was subsequently submitted to a post-

mortem examination. That the reaction might be a group reaction

for filterable viruses in general, and not absolutely specific for the

filterable virus causing contagious pleuro-pneumonia in cattle

seemed possible. Of the diseases in cattle due to filterable

viruses, only two, e.g., contagious pleuro-pneumonia and cow
pox (Variola) are present in Australia, so that tests for com-

parative purposes have of necessity been confined to tests of

sera from animals known to be affected with cow pox.

Samples of sera taken from a cow at the Veterinary School

which was affected with extensive cow pox vesicles and pustules

on the mammary gland, were tested and were found to give

positive complement fixation results with the contagious pleuro-

pneumonia antigen. The possibility of the same animal being

affected with contagious pleuro-pneumonia as well as with cow
pox was negatived by the general appearance of the animal and

her previous history.

Through the courtesy of Dr. W. J. Penfold, Director of the

Commonwealth Serum Laboratories, I have been able to obtain

serum samples from 11 calves, which had been vaccinated with

the virus of cow pox in the manufacture of vaccine lymph for

human vaccination. Each of the calves had given a typical re^

action to the vaccination.

On submitting the samples to complement fixation tests with

the contagious pleuro-pneumonia antigen, it has been found

that they all show some ability to inhibit haemolysis.

It is apparent therefore, that in carrying out tests with sera

from an unknown source, the serum of an animal affected only

with cow pox may cause sufficient inhibition of haemolysis in

a complement fixation test for contagious pleuro-pneumonia to

give rise to the assumption on the part of the person carrying out

the test that the animal supplying the test serum is affected with

contagious pleuro-pneumonia.

Serum from the cow affected with cow pox at the Veterinary

School, which serum gave a positive complement fixation reaction,

and the three samples of calf serum, which showed the greatest

amount of inhibition of haemolysis in the complement fixation
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test, were next submitted to the macroscopic agglutination test.

They are numbers 111, 121, 122, and 123 respectively in the

chart of agglutination reactions forming portion of this paper..

Their reactions to the agglutination test were negative in each

case, although with numbers 111 and 122, agglutination took,

place in dilutions as high as 1 in 80.
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